The role of calmodulin in the regulation of human lymphocyte activation.
Calmodulin (Cam) was isolated from normal and from transformed human lymphocytes by affinity chromatography on CAPP-Sepharose 4B, followed by chromatofocusing. In the presence of Ca2+, lymphocyte Cam migrated as a single protein on 2-DE, and was located on the same position as Cam extracted from dog brain and rat testis; its MW was 17,500, with a pI of 3.9. In the presence of Ca2+, lymphocyte Cam stimulated activator-depleted dog brain phosphodiesterase; this effect was inhibited by trifluoperazine (TFP) or by EGTA. By the RIA technique, the EGTA-soluble Cam content of resting lymphocytes constituted 0.58% of the total protein; the total Cam was comparable to the content of other major proteins in lymphocytes, such as actin, tubulin, and intermediate filament protein. The amount of Cam per cell and the rate of incorporation of L-[35S]methionine into Cam increased after mitogen-induced transformation. Immunofluorescence labeling of normal, mitogen-transformed, and EBV-genome-positive lymphocytes with affinity-purified anti-Cam antibodies showed bright fluorescence in the region of the Golgi apparatus, as well as diffuse cytoplasmic but scant nuclear staining. Similar patterns were observed in T suppressor, T helper, and B cells. Normal lymphocytes cultured in the presence of 2 X 10(-5) M TFP remained viable, but failed to undergo blastogenic transformation after stimulation with allogeneic cells, concanavalin A (Con A), or pokeweed mitogen (PWM). The same concentration of TFP inhibited the replication of EBV-genome-positive and of leukemia cells. Exposure of natural killer cells or allospecific killer cells to this concentration of TFP inhibited the effector phase of killing in a dose-dependent manner. In the presence of lower concentrations of TFP (0.25-1.0 X 10(-5) M) strong MLC responses were inhibited, while weak reactions were markedly amplified. A similar effect was not observed in lymphocytes stimulated into blastogenesis by lectins, suggesting that different Cam-dependent secondary messenger(s) may be involved in the blastogenic responses evoked by alloantigenic determinants. The amplification of weak MLC responses by 0.25-1.0 X 10(-5) M TFP constitutes the first biological illustration of the capacity of a Cam-binding agent to enhance as well as to inhibit cellular activation. The paradoxical effect may have been a consequence of a shift in the relative concentrations of the four known molecular Cam X Ca2+ conformers. The results are also consistent with the suggested capacity of Cam X Ca2+ conformers to activate different enzymes.(ABSTRACT TRUNCATED AT 400 WORDS)